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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mutual connection 
structure in a semiconductor device that has advantages as 
compared with prior art and the method for forming the same. 
SOLUTION: A mutual connection part 60 is formed on a 
substrate 10. In an embodiment, an adhesive/barrier layer 81, a 
copper alloy seed layer 42 and a copper film 43 are deposited on 
the substrate 10, and the substrate 10 is annealed. In an 
alternative embodiment, the copper film is deposited on the 
substrate and the copper film is annealed. Furthermore, in 
another embodiment, the adhesive/barrier layer 8 1 , a seed layer 
82, a conductive film 83 and a copper alloy capping film 84 are 
deposited on the substrate 10 to form a mutually connecting part 
92. The stages of depositing and annealing are performed on a 
common processing platform. 
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matt, **ftss«jsi3a*#^j:or, *-rsi-+S:j&s 

U"f*l28&iBc (inlaid interconnect) fitffti. ElSS-^t 

a v) JcBBi-SPplH^s- s e rcog*, 0#RB<z>giffi£ 
[ 0 0 0 3 ] Sac€BSotf^:co«S*i: It^l^. 

[0 0 0 4 ] £<bfc. tB31*JBc$r?i0jS:"*-SBRfcffl«:ffl^ 
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[ 0 0 0 6 ] ilil ^lffi31«^u^</L'S:lj«-r*Sfc 
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10 0 0 7] fc5*lSW£:fc^Ttt, V— hfiSl 0 8 
H-ft:/ v/ *T>'t£lf<D^\i&MI§&£Xf J £%i 

[0 0 0 8] 108 <Z>?gj$;M«^ , gi^W 
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^fcv'U^V'iK, ^m^V^r—b >jfy* (PSG: phosp 
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^Tff^£ix5. I2fef//^ 7ll22^l2a|l 
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«^Sr^r-t-S»**T-*>5 8 *BH^s>?-* h s>:/JBI2 3 

I*, ^7X>#Siif^yn>oSi^ts:i:^r' 

^H2 4fj: 4 TEOS^rV — ^^^^ LTffl^Tf 
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1>, (CVD) ^nir;*^«#fco£*fcl3tt 

t*# 6. V- F7I 4 2 (*, ^7141 _hfC,£^ 
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£K>, is— KH^(baSmJK4 3 ft (C-g^jSa- 4 4 

*4 4^TO^^n^ fl M^4 4^TO^y-K 
M 4 2 *3£U«3S«]R4 3^**r-±& — <9 , KJi4 
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[0022] mttte£xjm%&n<DT*-# zm^^rmm 
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k:Ht5*S»tt^fioSI!iijL^nicJS:i:tJ: l?^t^ 

5 0 C ,H H ^^^32 0 0 — 4 0 0ffico?^SjaHT s v-— 
KJi$rJta"t*SC <ttc J; ^^It^ffS^^^t^ 

0 — 4 0 0a£(7>tg.MfiH(C*5t^rJK3 1 — 5^r^r--—y 

[0 0 2 4 ] ^W^HJKflJt- J: D - T y 
5t? 1^, ^iSJDlRr — — y ^^(RTA : rapid thermal ..nnea 
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l) , h^i"— K M^-y y^^tz^^m^x 
Hfif-rs r=-y >^ ■ xt—^b >>& 

*§g:fS£, EUEy (SRD: spin-rinse-dry) £> J: 

[0 0 2 5 ] B6CfcVNTtt, iS*i4 3, Kg 4 

6 o*3\ ^^-v ■ ^ y ^te-i'^v - zLy^^y 

[0 0 2 6 ] 4 4 36^^— Kg 4 2 A>b^^^4 

srttcifcft^tts^fflff'Jt-fc^rfi, ft^^ic, tins 

^^W^&^TI*, *g^Jgi4 3, KJ14 2S5J: 

TJ*tt*/'* VTM4 1 <F>Mft%:¥&r£ LTttE.&tfm&M 
J#L g^3 0 0-4 5 0^WflS^2 

0~3 0»PflT~— y >^«rfTft5o 7J^=f>, V 

5. ffifj*<oi&iSiDiRr y (rta) , 

* s> h * ^ h - 7—— y >y-£iz&jF7=.— y >^ 

[0027] 0 7ii, £biatmwmi£*^i^ ctuc 

l4/^^"^a>!7 0, "FWRSJI (ILD) 7 7& 

«bKT3B«l««7 l, ^f|x^^h^!7 2^J;{] ; 
hMIl7 3«X.6 a /^y^-^3Vl7 0, IL 
D/I 7 7&J;U^— K-^^^Jl 7 6f3, ^*yv"<— v- a 
^■21, ILDi 2 O^octl/^- K-v^^g2 

ILDJl 7 7&J:U : ^;y >a >ji 7 Ofa^Mf&Z 

ffim<nxmtm&<Dx&&m^xMf&$tiz>o 
[oo28] #&mcomwffl^ t fp , -m-t' vkiq 
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£&7 5 fc— VI/^iit7 4 O^J&4 3 tCj^J&£;h,£e> 
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8 3 43 J;U«i»*tt^&^+ y tT^^JS8 4 Sr«i5o *> 
S^JfcffilKifc^Tia, tt#/^y TJB8 1 ti, ^ffc^> 
^/Uj^T-&> «9 , /n-K-7^^S7 6 iT'fcoT, |7T" 

Ht-Th^ t t>T~££ 0 3fe*/^ y 718 1 tt, 

[0 0 3 0 ] Ite*/^ y T/P 8 1 c75±tcfiv-— KJI 8 2 
FIT*^ 9 , PVD^n t^^ffl^tfi 15 0 — 2 

[ 0 0 3 1 ] v— KS 8 2 (DitCi^:, 8 3tf*#> 

agm^s 3 itffo 3oo-5oot; ^ — ^com^^.xm 

a * ^ & ^ o m ^ W W * ffl v ^ r ^ -r 5 ^ ^ 

[ 0 0 3 2 ] ^^PJc7>||^^ij(cJ: , atmjgitt. 
v u-^Maas 7 4 **fc-T(Otcii^»T?*>s^, -fi-f 

[ 0 0 3 3 ] gl 8 «r#ffi It, 3gM^8 3 WfeiliRft 
^7 3^±u^j; y Ft-a^o. /^S:ia v rBS^w^ 

^^□SI^^O. 35;^nyj:^/h^\ — I^yi/ 

[0034] ins 3<o±{zn, mm l WL^&** y e 
so >^i8 4^,&>5o *%>mcomm&nc£ r> , ^m^^^ 



0 

y Yflsifms 4 I*3SttJR8 3 Jb^^J** nSffl"^ ^ 
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y >^ • $-¥y h*#5PVD:7ni?***H^T«ffl;* 
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[0 0 3 5] &>£t^3, + y e'>^!8 4 
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ira»«»8 3 £^O^CD#mi£l^fcT -~ y 
[0 0 3 6 ] H 9 {C:$5^Tf3, lltt^tS'^V^ 
JB8 1<7>»#3&*, «^a^WI7 ^ ^■i?^^^^ 

r»*$ix, ziy y i/^ ii a!ii 7 4 9 

1 ~m-Y>^^^n^7 5f*Hctf?^K • ^y K9 2 
i&^jS^ixSo *>5i/M3* 1 £ K • 

^ffi&ffi^sa*, fc5tM3^;/^>^j££Wgfeopj 

[ 0 0 3 7 ] 3»*tt*BS»3KSfi 9 1 13, ^fgttft^/^ 
y7S8 1, KI 8 2 118 3 (D^^Wi 
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s> t°>^^8 4 CDgS (9 (7)MCJ:oTi 

[0038] Hi 0(3, ^NSflcgS*;* ibtc^U, 
ttffiSftttffi 9 1 , Y-*7*9m 7 6*5J:tJ*At^ K * 

^ 3 >m 1 00 1 (3 1 0-2 0t^^-^(7)7 p 7X^S 
it&itWQ (PEN ■ plasma enhanced nitride) JlgJb(-&>£ 

2 5 0— 3 5 0 ^ — ^Ogfegfbv' y ^y^[:J;or 

10 0 1 s/^^Si! . 3j?> K - <>< y V 9 2 O 
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[0039] 0 11 13. $ fetC^agftSSfiSr^U ^5/ 
— >>3 >i 1 0 0 1 ±K*>5 # H;F1U02 
Mx.6 fl fcSSUfiffitc*5^rf3, ^H^; KJRI3, 

- ^a-fe^SrffltNTJgJiSt^n. ft 2. 5 

ttSE^&aaSrffl^TJiBBPftSl 1 0 3 ^tf U ^ * KJRtfl 

£ii,£ ct 5 tc, JiBB P*B 110 3 I3TBB pSFB 1 0 0 2 J: 

MP^^J^^-r^^^ic^^ibns^n^ 

0 1 (7>^^I3^V K «/^K9 2 l*l<Z>a»«tt-&&3r* y 
t'y^8 4 0^T«U ^o_LM,E;^£ & #c 
tc, aaLetefflSStt^^^l 1 0 4^*'V K • ^y K9 
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«a;tt^>"^i 10 413, ^iftKt^f?**^ 
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